We have developed a simple protocol for isolating RNA from both cell culture and tissue from human and animal sources, using guanidine thiocyanate and guanidine hydrochloride, but no organic solvents. The protocol reproducibly yielded 15 to 25 tg of high-quality RNA per 1o cells of human and animal origin and 1 to 1. were isolated and amplified in T-75 flasks containing minimal essential medium with FBS (50 mL/L) and G418 (0.4 gIL).
the salts are more convenient and safer to use, because no organic solvents are involved in the isolation process.
Currently, some methods exclusively use the guanidine salts for RNA extraction from animal tissues (e.g., 1, 2); however, no simple and clear protocol based on those reagents has been reported for the high-yield extraction of RNA from both cultured cells and tissue.
Here we present such a protocol for extracting RNA from human placental tissue and from primary and transformed cell lines of human and animal origin, using guanidine thiocyanate and guanidine hydrochloride, two strong chaotropic reagents, without any ultracentrifugation steps or phenol extractions.
The method were isolated and amplified in T-75 flasks containing minimal essential medium with FBS (50 mL/L) and G418 (0.4 gIL).
RNA Isolation
Solutions. a lipid film at the top of the fluid was removed, and the remaining supernate was aspirated. The pellet was suspendedin 5 mL of ice-cold guanidine thiocyanate, homogenized for 15s as above, and centrifuged briefly to remove any insoluble material. The clear supernate in each tube was mixed with 0.5 volume of cold ethanol, incubated on ice for 10 mm, and then centrifuged at 16500 x g for 30 mm at 4#{176}C. The supernate was removed by aspiration, and the pellet was resuspended by vortex-mixing in 5 mL of cold guanidine HC1 (-20 #{176}C). The rest of the extraction procedure continued exactly as described for cell culture.
All solutions were
Repmducthi1iiy.
Human skin fibroblasts from a stock culture were seeded into two separate T-75 flasks. Human placental tissue was divided into separate 2-g pieces. To assess day-to-day reproducibility, we isolated RNA from one cell culture flask and one tissue sample each day and performed isolations from the duplicate materials 2 days later. (Figures 1 and 2) , suggesting low or absent Figure 2 , no change in the relative abundance, asjudged by ethidium bromide fluorescence, of 28S and 18S ribosomal RNA was apparent in either the human cell or the tissue sample under conditions (37 #{176}C) expected to activate latent ribonuclease enzymatic activity (2, 4) . #{149} The RNA was suitable for RT-PCR assay. One microgram of rat hepatocyte total RNA was used to transcribe the first cDNA strand. The resulting singlestranded cDNA was used as the template for a PCR assay to determine the percentage of apo B mRNA that was edited, with use of specific oligonucleotide primers as previously described (6, 9) . Figure  3 shows the ethidium bromide-stained bands of the appropriate length (after agarose gel electrophoresis) that resulted Figure  4) , indicating the fidelity of the isolated RNA in an in vitro translation system that is quite sensitive to containinants in injected samples (12) .
In summary, this method of RNA isolation is a simplified version of guanidine salt protocols typically used for animal tissues (1, 2). In comparison with such methods, our procedure had several significant advantages: a reduction in the overall time required for purification of RNA avoidance of high concentrations (as high as 1 moIJL in some protocols) of reducing reagents such as 2-mercaptoethanol; elimination of ultracentrifugation and caustic solvents; and comparable or improved yields of RNA free of DNA from both cultured cells and tissues, as compared with other protocols designed usually for only one type of sample. Because the regulation of metabolism is now routinely probed at the mRNA level, this protocol will be valuable in the assessment of both research and clinical samples important for the investigation of human disease.
